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CAhlibKAPJIblFblH  HHKIiniA<I>bI  LLIOPAHTHHJIB 
MHKPOEJIFAIEHTJTOPHH  CYJIY  MOhJIYJIJIA PbIHblH 
TOCOPP  YO  A  TJI A  PA  TO  ’  CM  PH  HHH  COMO  POJ1 HJI H  JH 

H.A.AFAJEB,  koiia  TncappytJiaTbi  e.iM.iopii  aoKTopy, 
C.H.IICMAJMJIOBA,  A.H.AFAJEB  -  fio.jyK  pjimh  miiMiunp 

“Epo3ii.ja  aa  CfflapMa"  Ejim  HcTehcaaaT  \lapK33H 


Mg'.inuiyp  kh,  kbim  Tecop- 
pycjiaTbi  6htkhji0Phhhbh 
j\’KCBK  BB  Kej(f)Hjj3T^H 
MBhcy.n  KBTYPMBK  ynyH  Iibmhh  6htkhjib- 
pii  nina  MaxuiB.iBpH  hjib  TaM  tb’mhh  eT- 
mbk  ,na3biMjibip.  Eena  kh,  6htkhjibp  ns 
iiaxin  ojiMama,  6yiyH  Haiuibi  opraHH3M- 
.napiiH  HopMan  HHKiiiiiacjibi  mnanaiiMa 
npocecH  BcacbiHua  rypyjiMyuinyp.  Hina 
MamiBJiBpHHB  MHKpoejieMeHTJiBp  as  aitn- 
nnp.  Mnpoe.3eMeHT.33p  cypMB,  jaHbir,  cf)a- 
3apH03,  KOK  MypyMBCH  BB  C.  XBCTBJIHKJIB- 
pHH  BMBJIB  KBJ1MBCHHB  TapUIbl  6hTKH- 
JIBpUB  MyraBHMBTH  HOXaJlflbip.  Eb’3H 
MHKpoejieMeHTJiBp  (Mn,  Ch)  Kapiocj) 
6HTKHCHHH3  cj3HTO(j3HTOpa  XBCTB.3HJHHH 

4-5  flacks  asannbip.  EyHjiapnaH  6amra 

6b’3H  BHTaMHHJIBpHH  T3PKh6hHJI3  flB 
MHKpoejieMeHTJiBp  HIHTHpaK  eflHp.  BHTa- 
MHH  B12-JI3  Ko6aJTT,  BHTaHH  B2-J13  MaH- 
raH  BB  c.  MHKpoe.3eMeHTJiBp  6np  hox 
cjjepMeHTJlBpHH  T3PKh6hH3  JIB  JiaXH.3 
ojiyp.  MHKpoeneMeHTJiBpHH  naHjibi  opra- 
HH3MJiBpHH  liBjaTbiHjia  xycycH  p03  ojHa- 
MacbiHbi  HB3Bpa  anapar,  ounapbin  6htkh- 
jiBpB  hap  haHCbi  6np  ycyjuia  naxabipbin- 
Macbi  hox  6ejyK  ahBMujjBT  kbc6  enup. 

Ehtkhjibp  MyxTBJiHcjj  ycyjuiapjia  runa- 
jiaHbip.  KeKJTBpn  bb  japnarjiapbi  BacHTB- 
CH.3B,  ToxyMJiapbiH  rnjia  MBhjiyjuiapbiiijia 
HCJiaabuiMacbi  bb  ja  napbin  jjyajiapbi  hjib 
T03JiaHJJbipbIJIMaCbI  BaCHTBCHJlB  BB  c. 
Ehtkhjibp  KBKJiapH  uacHTBCHJiB  Topnar- 
flan  myxtbjihc})  ay3.3apbiH  HoiurapbiHbi, 
cyjy,  my'j’h  Murnapna  y3BH  MannanapH  bb 


Kap6oH  ra3biiibi  ra6y.3  enup.  Japnarjiapbi 
BacHTBCHJia  hcb  haBaiibin  Kap6on  rasbi- 
Hbi,  HBMJiHjn  bb  a3  na  ojica  MHHepan  Man- 

HBJlBpH  MBHHMCBjup. 

EeJIBJIHKJIB,  6lITKHJIBpHH  mnanaHMa 
npocecH  BcacBH,  kbkjibph  bb  kokubhkb- 
Hap,  js  HH  KOKycTy  -  japnarjiapbi  BacHTB- 
chjib  hajaTa  KeHiipiuinp.  By  rnnanaHMa- 
jiap  ajpbi-ajpbi  ajuianjibipbijicajiap  na,  coh 
MarcBii  ejHHmip.  Jb’iih  KQKJiBp  japnama- 
pbi,  japnarnap  na  kokjibph  nma  Mannana- 
pn  hjib  tb’mhh  enup. 

Kbhh  TBCBppycjiaTbi  6htkhjibphhh 
MHKpoe3eMeHTJiapjIB  jeMJIBIIJIHpUHKJIB, 
6y  huih  KOKJisp  BaciiTBCHJia  anapMar  ha- 
MHUIB  HCTBHHJIBH  HBTHHBHH  BepMHp.  Ee- 
jib  kh,  Typrn  Topnaniapa  Monn6neH  Be- 
PH.3JHIKJIB  bb  ja  rajiBBH  Topnaniapa  MaH- 
raH  BepuHKHB  hbtiihb  hox  na  c{}BpBh.3BH- 
JIHpHMH  aJIbIHMbip.  OHa  KOpB  JIB  KOKJIBH- 
KBHap  ycyjuia,  xycycnjia  na,  MHKpoene- 
MeHT  ny3JiapbiiibiH  myxtbjihc})  raTbL3bir.3bi 
cyjiy  MBhjiyjuiapbiHbiii  hhjibhmbch  Bacn- 
tbchjib  6htkhjibpb  HambipbiJiaH  6y  nma 
ejieMeHTJiapH  naha  6ejyK  cBMaps  Bepup. 
Hhjibmbhhh  6htkiijibpiih  japnar  bb  kbb- 

HBJIBpHHB  TBjjapBJIBp  BaCHTBCHJlB  JI3 
HaTHbipbiJiMacbiHbiH  MyMKyH  oJiMacbi  6y 
ycyjiyn  ecjxj)eKTiiB.3iijHHii  naha  na  aprbi- 

pbip. 

Tejn  onyiiaiuiapbi  naiapa  anapar,  6ii3 

MyXTBJlHC})  HJUIBpna,  MyXTB.3HC{)  HHIUM' 
Topnar  uiopaHTHHna  MHKpoeneMeHT  Jiv'J- 
Jiapbi  hojui  ojiyiiMyui  Mahjiymiapna  hhjiom9 


ycyjiy  B3CHT9CHJ10  K9HJI  TOCOppY^aTbl 

6HTKHJ10PH  Y30PHHfle  T0flniraT  HuuiepH 
anapMWUJbir-  ToarnraTaap  KoHMe-Tasax, 
N4n.n  ay3Y  b9  BapaSar  GoaKocn  Topnaraa- 
pbiima  anapMJiMarna,  y3YM,  naMGbtr,  Kap- 
T0Cj,  Be  Hap  6htkhji9Phhh  olmo  eTMHW- 
aiip.  TonpyGonopae  0cacon,  6  MHKpoeae- 
mcht  nyivnaan  ncTucjjaao  oaynMymayp  - 
gop,  Manran,  mhc,  MoanGacn,  chhk  bo 
Ko6aaT.  By  eaeMenTaopnii  0,005; 
0.01  ;0, 05:0.1  bo  0,2%-hh  Mehayaaapbi 
rejn  eraHjHMH3  Ohtkhjiophh  myxtojihcJ) 
iiHKHLuacj^  cjjasaaapbinaa  OHJiapbiH  y3opn- 

H0  HHJlBHMHUWHp. 

ToarnraT  anapbUiMbim  TopnaniapbiH 
arpOKHMjOBH  XYCyCHjjOTJlOpHHHH  ejpo- 
hhjtmoch  hoMHH  TopnaraapbiH  rnaa  Maa- 
aoaopn  nao  30H(J>  to'mhh  oayHayFyHy 
KecTBpMHiuanp.  ToarnraT  oGjeKTaopn 
HHopHCHHUO  Koflo6oj  pajoHyHVH  jyjya- 
Myui  flar-rapaMTbm  Topnar.napbiHbiH  rnaa 
Maaaoaopn  hjib  aaha  30hkhh  to’mhh 
oJiyHManapbi  hhitoth  non  6  eTMHuianp. 
Ey  Topnaraap  KeoMopc^oaoxcn  GaxbiMaaH 
hhc6otoh  jaxuibi  HOMaomanpHaMHin  bo 
caKHT,  3oh(|)  aaaraabi  peajecjio  MOHcyG- 
nyp.  hoMHH  Topnar.nap  hhc6otoh  raabiH 
hyMyc  raTbiHa  MajiHK  ojiMacbi  (45-60  cm) 
nao  xapaKTepH30  OJiyHyp.  hyMycyH  MHr¬ 
aapbi  ycT  rauiapua  6,4-7,5%-e  uaTMaraa 
flopHHo  KeuiHKMo  a3ajibip.  To.iirHraT.nap 
KecTopMHinnHp  kh,  6y  Topnarnap  icap6o- 
HamapaaH  TaMaMiino  aaaaabip.  Ey  uohoT 
hoMHH  TopnamapbiH  Kap6onaTCbi3  ejijyBH 
Y39pHIiH0  HHKHUiacjD  eTMOCH  HJ10  eaaro- 
flapabip.  By  Topnaraapaa  a30T,  cjjoccJjop 
Be  KajinyMyH  yMyMH  MHraapbi  MyBacjDHr 
Oflapar,  0,30;0,24  bo  3,14%-b  naTbip. 

AcaH  hnapoaH3  ojryHaH  a30TyH,  myto- 
hsppHK  cjjoccJjopyH  bo  MyGaanao  ojiyHaH 
Kajinywyn  MHraapbi  aar-rapaMTbia  Top¬ 
naraapaa  MYBacjwr  oaapar,  98;24  bo  395 
wr/Kr-a  roaop  tolukhji  eanp.  By  Topnar- 
^aPbiH  yayMy  KOMnneKCHHHH  75%-o  ro- 
a9PHHH  KancHyM  tolukhji  eanp.  Topnar 
^Y^hth  peaKcnjacbi  3ohc})  Typiu  bo  Hej- 
6,7-7, 1).  MexaHHKH  uehoT- 
T°PnarjlaP  OCaCOH  aFLip  KHJ1J1HMO- 

pa  ^11KP°e'rieMelrTH0pHH  MHruapLIHa  K0- 
xe'n  ^  ^  ToPnannaP  Saiura  Topnaraapaaii 
KePo  6^9prJ19HHP-  ^MyMH  MHruapbiua 
FbmaKLiy  ToPnarjIaptiH  ycT  rarbinaa  aiua- 
MHraapaa  MHKpoeaeMeirraop  jep- 


jiohimhuiuhp  (Mr/Kr-jia);  -  6op  -  74,8; 
Manran  -  1512;  mhc  -  68,4;  Moan6aeH  - 
6,0;  chhk  -  74,2  bo  KoGaaT  -  10,0.  Eht- 
KH.nopnn  MOHHMeojo  GnaoMojn  Myrohop- 
piiK  (jjopManbi  MHKpoejicMeiiTnop  auiarbi- 
naKbi  Miiruapbi  roniKHa  eTMUiunop 
(Mr/Kr-jia);  -  6op  -  2,54;  Manraii  -  66,1; 
MOJinGneii  -  0,62;  mhc-6,9;  chiik-5,8  bo 
KoGaar  -  2,15. 

Teja  eTMOK  aa3biMabip  kh,  npocfwa 
6ojy  jyxapbi  raTuapaaii  auiarbi  raTnapa 
KeTUHKMo  MHKpoeaeMeHTaopHii  hoM  yMy- 
MH,  llOM  flO  MYTohoppHK  (|)OpMaCbIHbIH 
MHraapbi  kockhh  cypomo  arnaFbi  ayuiYP 
kh,  6y  aa  6Hp6ama  hyMycyH  MHraapbi 
nao  BaaroaoHanpHanp. 

flar  rapaviTbia  Topnaraapbinaa  rnaa 
MaaaoJiopHHHH,  o  MYMaoaoH  ao  MHKpoe- 
aeMeHTaopnH  KHcfiajoT  roaop  onMacbiHa 
6axMajapar,  6y  Topnaraapaa  jeTHiuoH 
KOHa  TOCOppYCjjaTbl  SHTKHaopHHO,  XYCy- 
cnao  ao,  KapTOCjj  6HTKHCHH0  KOKaOHKO- 
nap  ycyaaa  MHKpoeaeMeHT  ay3aapbiHbiH 
30H(J)  Mohayaaapbi  nao  unaoMOHHH  ana- 
pbiaMacbi  03  Myc6oT  hothhochhh  koc- 
TOpMHIIiaHp. 

KapTocjj  6htkhch  nao  ToupyGoaop 
aar-rapaMTbia  Topnaraapaa  jaHauibi,  hoM 
ao  ma6aabiabi  Topnaraapaa  anapbiaMbim- 
abip.  Illa6aabiabi  TopnaraapbiH  TopKH- 
6nHao  (ycT  raTaapaa)  2,43%  hyMyc;  a30T, 
cj}occj)op  bo  KaanyMyH  ymYMH  MHraapbi 
MyBacJjHr  oaapar  0,13;  0,13  bo  2,85%, 
acan  hnapoaH3  oayHan  a30T,  MyTohoppiiK 
cjiopc^iop  bo  My6aaHao  oayHaH  KaanyM 
MyBacj)Hr  oaapar  7,30;  15,5  bo  315,4 
Mr/Kr  jepaouinp. 

By  Topnaraap  roaoBH  peaKcujaabiabip 
(pH  7,7-8, 1). 

LUaSaabiabi  Topnaraap  MHKpoeae- 
MeHTaepao  ao  3qhkhh  to’mhh  oayHMa- 
Mbiuiabip.  MnKpoeaeMeHTaopao  to’mhh 
oayiiMa  aopouocHHO  Kepo  6y  Topnaraap 
KapTorpaMMaaa  II  bo  III  rpynaapbi  (  op- 
Ta”  bo  “30hc{3”  to’mhh  oayHMyui)  Tyryp. 
KapTocj)  Shtkhch  Hao  T0Mpy6oaop  aar- 
rapaMTbia  TopnaraapbiHaa  aoMjo  uiopan- 
THiiao,  raaaii  oiriKiuiopao  nco  cyBapMa 
uiopaHTHnao  anapbiaMbiuiabip. 

Jyxapbiaa  reja  eTanjiiMin  kiimh,  mhk- 
poeaeMeHT  ay3aapbnibiH  MYXToancj)  raibi- 
abirabi  Moh.nyaaapbi  nao  Kapio4>  6htkh- 
ch  y30?11’1^0  HH.noMOHHH  aiiapbiaNiacbi 
hop  hkh  pajonaa  03  myc6ot  hothmocihih 


23 


KecTBpMHiuflHp.  Byna  6axMajapar,  uiaOa- 
jibmbi  Topnarnapna  MHKpoeneMenraopHH 
To'cnpii  naha  Kynny  onMywnyp-  Be.no  kh, 
okop  uia6anbubi  Topnarnapna  H03apoT 
BapnaHTbina  hhc6otoh  MHKpoe.neMeiir.no- 
pHH  To’cHpHHflon  KapTOcjiyn  Mohcvnnap- 
.nbtFbi  9.3-23.5%  apTbiGca,  Iiomhh  apTMM 
naF-rapaMTbi.n  Topnamapua  momh  1 ,0- 
17.8%  TomKH.n  eTMiminup.  By  han  jo  mu 
kh,  uiaGanbiabi  Topnarnapbtn  nar-rapa 
Toprramapa  hhc6otoh  MHKpoeneMeHT.no- 
pHH  M0HHMC0HH.no  6nnoH  cjiopMachi  uno 
naha  30H(jr  to'mhh  onyHMacbi  uno  onaro- 
napnbip. 

TotGiit  onynan  6  MHKpoeneMeHT  hho- 
pHCIIHflO  63  Myc60T  TO’CHpHHO  KOpO  OH 
jyKCOK  jepno  nypaiibi  MonnGneHHH  nar-ra- 
pa  bo  nia6anbmbi  Topnamapua  MyBacjrHr 
onapar.  0.005  bo  0,05  %-nn  Mohnyny  on- 
minnyp.  By  eneMeHTHH  to'chphhuoh 
nar-rapa  Topnamapua  KapTocjiyH  Mohcyn- 
nap.nbiFbi  bo  MohcynyH  KpaxMannbinbiFbi 
MyBacjnir  onapar,  10,2-17,8%  bo  0,1- 
0,8%;  ma6anbmbi  Topnarnapna  hco  17,0- 
23,5%  bo  0,7-1, 4%  apTMbiinjibip.  By  na 
Tocoppycjiamapna  jyKCOK  Konnp  KGTyp- 
Mejo  hmk3h  japaTMbimnbip. 

Hap,  joHMa  bo  y3yMno  Tonraramap 
aHbir-ma6anbUibi  Topnarnapna  anapbin- 
Mbiinnbip.  By  Topnarnap  jyxapbina  rejn 
eTnnjHMH3  nar-rapa  Topnarnapa  hhc6o- 
toh  rana  Mannonop  nno  naha  3ohc}d 
to'mhh  onyHMyinnyp.  By  TopnarnapbiH 
ycT  ramapbiHna  hyMycyH  MHrnapbi  2,08% 
TOHIKHJI  eTMHIIinHp.  A30T,  (j}OC(f)Op  BO 
KannyMyH  yMyMH  MHrnapbi  MyBatjrar  ona¬ 
par,  0,12;  0,11  bo  2,65%,  acaH  hnnponH3 
onyHaH  a30T,  MyrohoppHR  cjroccjDop  bo 
My6anH.no  onyHMyin  KannyMyH  MHrnapbi 
hco  70,0;  10,6  bo  281,3  Mr/Kr  onMym, 
Topnarnap  HejTpan  bo  30hcJd  ronoBH  xa- 
paKTepn  nauibijbip. 

MHKpoeneMeHT.nopHH  MHrnapbiHa 
KonnHKno  hco  neMOK  onap  kh,  anbir-ma- 
6anbinbi  Topnarnap  Iiomhh  eneMeHTnopHH 
MOHHMcoHnno  6nnoH  (jiopMacbi  nno  on- 
nyraa  30hcJ}  to’mhh  onyHMymnap.  Anbir- 
uia6anbinbi  Topnarnapna  anapbinMbiin 
TonrnraT  Huinopn  KecTopMHiunHp  kh, 
MHKpoeneMeHT  ny3napbiHbin  MyxTonHcji 
raTbinbirnbi  Mohnynnapbi  nno  BeKCTacnja 
neBpyHno  2-3  no<j>o  nnnoMO  anapbinMacbi 
Hap,  jonwa  bo  y3yM  6nTKHnopHHHH  Moh- 
cynnapnbirbiHbi  apTLipMarna  janaiULi  Moh- 
cynyn  KejcfinjjoTHHHH  jaxuibinauiMacuiia 


na  MycGoT  To'cup  KecTopMumnup.  0H 
jaxuibi  hothho  MHKpoeneMeHT  nyanapbt- 
hi,ih  0,01  BO  0,05%-nn  MohnynnapbiHnan 
an bi h m bi Lonbi p .  By  Mohnynnapbin  BeKeTa- 
cnja  MynnoTHimo  2  bo  3  norjro  hritohmo- 
cHiinoii  nap.  joima  bo  ynyMyii  Mohcyn- 
napnbtrbi  NPK  nno  KyOponoiiMHin  1103a- 
poT  BapnaHTbina  iihcOotoh  21,5%-q  ro- 
nop  jyKconMHninnp.  MohcynnapnbiFbiH 
apTMacw  nno  janaiubi  y3yM  ninpocHnno 

lUOKOpnHnHjHH  jyKCOnMOCHHO  BO  Typiny. 
nyiyn  a3anMacbina,  Kaprofjina  KpaxManbin 
bo  joiina  KynouiHiino  rynanbin  noxariMa- 
cbina  nann  onyriMyiunyp. 

Mun  ny3yHno  TonpyGonop  opa3HHHii 
HOHyO-mopr  hnccocnuno  6o3-homoh  Top- 
narnapna  naM6bir  Shtkhch  nno  anapbin- 
Mbimnbip.  MHKpoeneMeHT  ny3napbnibiH 
Mohnynnapbi,  navi6bir  6htkhchhhh  Kyr- 
noBH  reHHonoMO  bo  HHHOKnoMo  ra6arbi 
^>a3anapna  HHnoHMHinnHp.  Tejn  ctmok 
na3biMnbip  kh,  TonpyOonop  anapbinMbiin 
6o3-homoh  Topnarnapbi  na  mna  Mannono- 
pn,  o  qyMnonoH  no  MHKpoeneMeHTnopno 
hox  30H(j)  to’mhh  onyHMymnyp.  MnKpoe- 
neMeHTnopHH  TOTGnmHnoH  anbiHMbim 
jyKCOK  naM6bir  Mohcyny  M©h3  6y  Topnar¬ 
napbiH  na  6np6ama  rana  Mannonopn  nno 
hox  30H(|)  to’mhh  onyHManapbi  nno  ona- 
ronoHnHpnnHp.  Beno  kh,  6o3-homoh  Top- 
narnapbmna  MHKpoeneMeHTnopnH  SyryH 
HCTHcfiano  enHnMHiu  4>aH3nn  Mohnynnapbi 
onaBO  naM6bir  Mohcyny  KeTypMojo  hm- 
KaH  japaTMbimnbip.  Mohcyn  apTbiMbi, 
NPK  HinnonHnMHUi  30mhh  BapnaHTbrna 
hhc6otoh  hop  hemapnaH  1,6-4, 7  ceHT- 
Hep  apacbmna  Toponnyn  eTMHinnHp.  9h 
jyKCOK  Mohcynnapnbir  hco  MaHraH  bo  mhc 
ny3napbiHbiH  rapbinibir  hanna  Hunonnn- 
mhui  0, 1%-nn  MohnynyHnaH  anbiHMbim- 
nbip  (47,7  c/heK). 

AnapbinMbim  Tonraramap  KecTop- 
MHmnup  kh,  A3op6ajHaH  mopaHTimna 
MHKpoeneMeHT  ny3napbiHbiH  MyxTonncj) 
raTbinbirnbi  cyny  MohnynnapbiHbiH  totoh- 
ra,  cahH6KapnbirbiH  HHKHiuacjDbi  rnopan- 
THHno  OHTKnnopnoH  jyKCOK  Mohcyn  an- 
Marna  jaHambi,  hoM  no  MohcynnapbiH  xej- 
(jlHjjOTHHHH  jaxiiibinamMacbina  LUOpailT 
japanbip.  MiiKpoeneMenmopnon  jyKcoK 
HrrncanH  coMopo  anbiHMacbiHbin  MyM- 
KYHnyjyHy  H03opo  anapar  ounapnan,  6a- 
3ap  HrrHcanHjjaTbi  mopaiiranno  TOceppY" 
fjiarnapna  naha  Keiinui  ncTiicjiano 
Macbi  hox  BamiGnup. 
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